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(57) ABSTRACT 

A display system, a display method and a recording media 
thereof that displays at least one part of the object selected 
in a detail vieW and at least one other part unselected, and 
related to the detail vieW, in an outline vieW on a display 
device based on the relational information. The display 
system comprises a memory, an input device and a control 
ler. The memory stores drawing data of at least one part of 
the object. The input device receives input conditions used 
to display the draWing on a display screen of the display 
device. The controller imports selective information input 
from the input device to determine the at least one part of the 
object selected to be displayed in at least one of a detail vieW 
and an outline vieW. The controller also imports relational 
information input using the input device to determine a 
relation betWeen parts and reads-in the draWing data from 
the memory. 
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DISPLAY SYSTEM AND DISPLAY METHOD THAT 
RENDERS CONSTRUCTION VIEW OF AN 

OBJECT, AND RECORDING MEDIA THEREOF 

[0001] The disclosure of Japanese Patent Application No. 
2001-313854 ?led on Oct. 11, 2001, including the speci? 
cation, drawings, and abstract is incorporated herein by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 

[0003] This invention generally relates to construction of 
an object on a display. The present invention pertains to a 
display system, a display method for rendering a construc 
tion vieW of the object, and a recording media thereof. 

[0004] 2. Description of Related Art 

[0005] A computer-aided-design (hereinafter, referred to 
as CAD), Which is a design system aided by a computer, is 
Widely available for designing parts (i.e., parts) of an auto 
mobile. Designing products using the CAD system has 
various advantages compared to the conventional paper 
based manual product designing in vieW of the ease of 
processing and modifying the data, the capability for per 
forming the simulation, and the ease of searching and 
reusing the previous data. 

[0006] Often, it may be required to design products With 
a complex construction including a large number of parts 
using the CAD system. In this case, designers are required 
to conduct a display operation of one part (or design object) 
among a plurality of parts to be processed. This display 
operation is bothersome and mistakes are made because of 
inaccurate display operations. 

[0007] To overcome the foregoing draWbacks, it may be 
considered to import the CAD data including only the part 
that is to be processed by the designer for construction based 
on the data thereof. Although the foregoing draWback is 
obviated, other draWbacks are generated. That is, the data 
format is required to be adjusted or converted, When the 
CAD data format draWn by the designer is different from the 
CAD data format of the parts, such as Where the draWn data 
is to be attached. In this case, the transaction for adjusting 
the format is bothersome. 

SUMMARY OF THE INVENTION 

[0008] In light of the foregoing draWbacks, it is an object 
of the present invention to provide a display system, a 
display method, and a recording media thereof for display 
ing a draWing having a selected portion rendered in a detail 
view. 

[0009] It is further object of the present invention to 
provide a display system that constructs a draWing of an 
object on a display device With an aid of a computer. The 
display system includes a memory, an input device and a 
controller. The memory stores draWing data of at least one 
part of the object. The input device receives input conditions 
used to display the draWing on a display screen of the 
display device. The controller imports selective information 
input from the input device to determine the at least one part 
of the object selected to be displayed in at least one of a 
detail vieW and an outline vieW. The controller also imports 
relational information input using the input device to deter 
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mine a relation betWeen parts and reads-in the draWing data 
from the memory. The controller then constructs the at least 
one part of the object selected in at least one of the detail 
vieW and the outline vieW on the display device based on the 
imported relational information. 

[0010] According to the display system, the operator 
determines Which portion of the design draWing is to be 
displayed in the detail vieW, and in the outline vieW, using 
the input device. The selective information is imported by 
the controller. The operator inputs the relation betWeen the 
various parts of the object using the input device. The 
controller imports the relational information. The draWing 
data is read in from the memory by the controller to 
construct the at least one part selected in the detail vieW and 
to construct the at least one part unselected, and related to 
the detail vieW, in the outline vieW on the display device 
based on the relating information. 

[0011] Thus, When the object is designed, the at least one 
part selected as the object to be displayed in the detail vieW 
and the at least one part unselected, and related to the detail 
vieW, is displayed in the outline vieW on the display device. 
Accordingly, the at least one part Which is to be rendered can 
be easily processed and displayed in the detail vieW. 

[0012] According to a further aspect of the invention, it is 
another object to provide a display method used for a display 
system that constructs a draWing of an object With an aid of 
a computer on a display device. The method includes at least 
the folloWing steps: importing selective information input 
from an input device When selecting a portion of the object 
to be displayed in at least one of a detail vieW and an outline 
vieW; importing relational information input using the input 
device to determine the relation betWeen the parts; reading 
in stored draWing data; and constructing at least one part of 
the object selected in a detail vieW and constructing at least 
one part of the object unselected, and related to the detail 
vieW, in an outline vieW on the display device based on the 
relating information. 

[0013] According to the foregoing method, an operator 
can determine Which part of the draWing is to displayed in 
the detail vieW or in the outline vieW in the draWing by using 
the input device to create selective information that is 
imported by a controller. The operator can also inputs the 
relation betWeen each of the parts of the object using the 
input device. The controller imports the relational informa 
tion betWeen the parts. The controller reads-in the draWing 
data from the memory, constructing the part selected in the 
detail vieW and constructing the part unselected, and related 
to the detail vieW, in the outline vieW on the display device 
based on the relational information. 

[0014] Thus, When designing the object, the at least one 
part of the object selected by the designer is displayed in the 
detail vieW and the at least one part unselected, and related 
to the detail vieW, is displayed in the outline vieW. This mode 
of designing the object is desirable. 

[0015] According to a further aspect of the invention, it is 
another object to provide a recording media Which is read 
able by the computer including a program that eXecutes each 
step according to above-mentioned method by the computer. 

[0016] As to the recording media, When designing the 
object, the at least one part of the object selected by the 
designer is easily processed and displayed in the detail vieW 
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and the at least one part unselected, and related to the detail 
vieW, is easily processed and displayed in the outline vieW 
according to the needs of the designer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above mentioned and other objects, features, 
advantages, technical and industrial signi?cance of this 
invention Will be better understood by reading the folloWing 
detailed description of exemplary embodiments of the 
invention, When considered in connection With the accom 
panying draWings, in Which: 

[0018] FIG. 1 shoWs a construction of a construction vieW 
display device according to an exemplary embodiment of 
the present invention; 

[0019] FIG. 2 is a CAD draWing of a product displayed on 
a display according to an exemplary embodiment of the 
present invention; 

[0020] FIG. 3 is an input screen vieW of assembling 
relation data according to an exemplary embodiment of the 
present invention; 

[0021] FIG. 4 is an input screen vieW of assembly con 
dition data according to an exemplary embodiment of the 
present invention; 

[0022] FIG. 5 is an explanatory vieW regarding the assem 
bly condition data according to an exemplary embodiment 
of the present invention; 

[0023] FIG. 6 is illustrated data for a CAD data displayed 
as a simpli?ed vieW according to an exemplary embodiment 
of the present invention; 

[0024] FIG. 7 is an explanatory vieW regarding a display 
transaction When displaying an outline vieW according to an 
exemplary embodiment of the present invention; 

[0025] FIG. 8 is an input screen draWing for a temporary 
structure data according to an exemplary embodiment of the 
present invention; 

[0026] FIG. 9 is a CAD data displayed as a simpli?ed 
vieW according to an exemplary embodiment of the present 
invention; and 

[0027] FIG. 10 is a ?oWchart carried out When performing 
a display transaction of the simpli?ed vieW according to an 
exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0028] In accordance With exemplary embodiments of the 
present invention, a construction vieW display system, a 
construction vieW display method, and a recording media 
thereof Will be explained referring to FIGS. 1-10. 

[0029] FIG. 1 shoWs a construction vieW display device 1 
for creating a design draWing of a product. The draWing is 
a construction vieW object rendered by a CAD system. The 
construction vieW display device 1 includes a control device 
2 (or controller), an input device 3 serving as an input, and 
an output device 4 serving as a display device. The control 
device 2 creates the draWing that relates to the product based 
on the information and the draWing information input by the 
input device 3. The draWing is output from the output device 
4 in and appropriate form. The control device 2 includes a 
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CPU, A ROM, and RAM. The input device 3 includes a 
keyboard and a pointing device. The output device 4 
includes a display and a printer. 

[0030] As shoWn in FIG. 1, the control device 2 includes 
a construction contents determination portion 5 serving as a 
display condition determination device and a relating con 
dition determination device. A design draWing creation 
portion 6 serves as a construction device. The construction 
contents determination portion 5 is for selecting Which 
portion of a product to be a construction vieW object is to be 
displayed as a detail vieW by a user for determining the 
selected portion as a condition When displaying the draWing. 
Based on the determination condition determined by the 
construction contents determination portion 5, the design 
draWing creation portion 6 constructs the selected portion 
(selected by the user) as the detail vieW, constructs the 
unselected portion related to the detail vieW as an outline 
vieW, and displays a design draWing thereof on the output 
device 4. 

[0031] The construction vieW display device 1 includes a 
read-in device 7 to Which a CD-ROM 8 serving as a 
recording media is set. The read-in device 7 reads in a 
draWing display program as a program Written in the CD 
ROM 8 for installing the program in a hard disc (not shoWn). 
The control device 2 constructs the portion selected by the 
user as the detail vieW and the other unselected portions as 
the outline vieW based on the draWing display program for 
displaying a design draWing thereof on the output device 4. 

[0032] The construction vieW display device 1 includes a 
part shape database 9 serving as a storage device in Which 
various data input by the input device 3 is stored, and an 
assembly structure database 10. The part shape database 9 
stores the shape data (i.e., three-dimensional data) of a part 
Which is a minimum disassembling unit of a product. The 
assembly structure database 10 stores the assembly structure 
data for determining the relation of the assembly betWeen 
each part. The assembly structure data determines Which 
predetermined part is assembled to Which position of Which 
part. The shape data and the assembly construction data 
serve as the draWing data, and the assembly structure data 
serves as the relating information. 

[0033] FIG. 2 shoWs a CAD draWing of the product 
displayed on the display of the output device 4. A CAD 
draWing 12 of a product 11 includes a three-dimensional 
CAD data display as a detail vieW With shadoW under 
normal rendering conditions. The CAD draWing 12 is draWn 
by assembling a predetermined part input by the user as an 
element of the product 11 in a predetermined order and to a 
predetermined position. The vieWing direction of the CAD 
draWing 12 of the product 11 can be freely determined. 

[0034] The product 11 is parted, or partitioned, level by 
level in accordance With a parting unit by a unit Which is a 
constructional unit. For example, the product 11 is parted 
into units 13-15. The units 13-15 are parted in accordance 
With the parting unit. The units of the loWer level are 
sequentially parted in accordance With the parting unit, 
Which is the minimum constructional unit of the product 11. 

[0035] The procedure for creating the CAD draWing of the 
product 11 shoWn in FIG. 2 Will be explained as folloWs. 
The shape data of the part relating to the product 11 is draWn 
as the draWing that is to be designed. Simultaneous With the 
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creation of the shape data, the assembly structure data (i.e., 
assembly relating data and assembly condition data) regard 
ing the part is input. The shape data of the part is created by 
either using the CAD data doWnloaded from an outside 
source, or by data from the user using the input device 3. 

[0036] On the other hand, data input from the assembly 
structure database is performed as folloWs. According to this 
embodiment, an input screen 16, as shoWn in FIG. 3, is 
displayed on the display of the output device 4 for inputting 
the assembling relation data With a tree structure. The 
assembling relation data is the data that determines What 
units are to be assembled to construct the product 11. The 
product 11 is a parted object that together forms the product. 
According to this embodiment, the product 11 constructs 
three units 13-15 in the ?rst level. The units 13-15 are shoWn 
constructed With predetermined units in a second level. The 
units of the folloWing loWer levels together combine to make 
up the construction of the ?rst level. The units of the product 
11 are further parted into smaller parts as the levels go loWer. 

[0037] On the input screen 16, a portion displayed as 
“part” can be selected by a mouse. When a button 17 of the 
part is clicked, an input screen 18, as shoWn in FIG. 4, is 
displayed on the display. The input screen 18 is provided 
With an input column 19 for the assembling position (i.e., 
reference position) and an input column 20 for the assem 
bling direction (i.e., three-dimensional direction). By input 
ting the conditions in the input columns 19, 20, the assembly 
condition data is input. The assembly condition data is the 
data for determining the assembling position and the assem 
bling direction betWeen parts. The shape data is stored in the 
part shape database 9 and the assembly structure data is 
stored in the assembly structure database 10. 

[0038] FIG. 5 illustrates the input of the assembly condi 
tion data. To specify Which position of a ?rst part to be the 
input object (i.e., ?rst part 21 of FIG. 5) is assembled to 
Which position of a second part to be assembled (i.e., a 
second part 22 of FIG. 5), an assembling point S of the ?rst 
part 21 and an assembling position T of the second part 22 
are input in the input column 19. To specify the assembling 
direction of the ?rst part 21 relative to the second part 22, the 
assembling direction of the ?rst part 21 (IX, Iy, IZ), that is, 
the angle of the ?rst part 21 relative to the X, Y, Z aXis as 
the assembling direction to the second part 22 are input in 
the input column 20 respectively. Thus, the ?rst part 21 and 
the second part 22 are assembled by moving the ?rst part 21 
folloWing the assembling direction making reference to the 
second part 22 for connecting the assembling point S to the 
assembling point T. 

[0039] The CAD draWing 12 on Which the unit (i.e., part) 
is assembled in is constructed by assembling the parts 
folloWing the conditions determined by the assembly struc 
ture data. That is, the control device 2 assembles the part 
Which is at the loWest level in the assembling relation data 
folloWing the assembly condition data ?rst. Then, the units 
are consecutively assembled from the loWer level of the 
parting levels for constructing the CAD draWing 12 Which 
illustrates a rendering of the units assembled. 

[0040] FIG. 6 shoWs a CAD draWing shoWing a portion of 
the product 11 in detail vieW and other portions in outline 
vieW. When designing the product 11, construction of the 
product 11 may be rendered of one part or the assembly of 
parts as a unit. According to a function of the CAD draWing, 

Jun. 12, 2003 

one function is to display only the unit speci?ed by the 
designer (i.e., user) of the entire vieW of the product 11 in the 
detail vieW, and to display the unspeci?ed remainder of the 
unit related to the detail vieW in the outline vieW, as shoWn 
in FIG. 6. 

[0041] That is, When designing the product 11, the unit to 
be designed is speci?ed on the display by the designer using 
the input device 3, such as mouse. The speci?ed unit is 
displayed in the detail vieW and the remaining unspeci?ed 
units are displayed as a simpli?ed vieW 23 shoWn in the 
outline vieW. In this case, the detail vieW corresponds to a 
draWing shoWing the object to be displayed in solid shad 
oWing and in an outline vieW. According to this embodi 
ment, the unit 14 is speci?ed as the object to be displayed in 
detail in the solid shadoWing. Thus, the unit 14 is displayed 
in detail and units 13, 15 are shoWn in the outline. 

[0042] The procedure for displaying the simpli?ed vieW 
23 of the product 11 shoWn in FIG. 6 Will be explained as 
folloWs. When the entire product 11 is selected to be 
displayed, the CAD draWing 12 is determined and displayed 
on the display device 4. The designer can select an object, 
or portion of the entire product 11, to be rendered in the 
detail vieW and the other unselected portions in the outline 
vieW selection is made level by level from the higher level 
by the parting unit of the unit constructing the product 11. 

[0043] As shoWn in FIG. 2, a detail button 24 can be 
selected, e.g., by clicking the mouse, is provided on the 
display device 4. On the CAD draWing 12 in Which the entire 
portion of the product 11 is displayed, the designer selects 
the unit to be displayed as the detail vieW With mouse then 
clicks the detail button 24. In this embodiment, the unit 14 
is clicked to be selected and the detail button 24 is clicked. 

[0044] In this case, the construction contents determina 
tion portion 5 determines the detail vieW for the unit selected 
by the designer and the outline vieW for the unselected 
neighboring units adjacent to the selected detail vieW. The 
design draWing creation portion 6 displays the unit speci?ed 
in detail vieW and the other unselected units in outline vieWs 
on the display device. The detail and outline vieWs are 
generated in response to the shape data and the assembly 
structure data based on the determined condition of the 
construction contents determination portion 5. Accordingly, 
as shoWn in FIG. 6, the unit 14 is displayed in detail, and the 
units 13, 15 are displayed in outline. 

[0045] For displaying the detail of units located at the 
loWer level of the unit 14, the detail button 24 is selected 
after clicking a desired unit to display. In this case, only the 
clicked unit is displayed in detail and the other unselected 
units are displayed in outline. By performing the display 
transaction level by level by the parting unit of the unit 
constructing the product 11, only the selected unit to be 
designed (or generated) by the designer is displayed in 
detail. Thus, the transaction for displaying a unit in the detail 
vieW can be performed easily When designing the product 
11. 

[0046] The design draWing creation portion 6 performs a 
special display transaction, or procedure, to display the 
visible outline. An eXample of the transaction is explained 
referring to FIG. 7. A vieW positioned on the left side of 
FIG. 7 is an actual product shape constructed as a design 
draWing, Which in this case, is displayed on the display as 
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the detail vieW. A vieW positioned on the right side of FIG. 
7 is an outline shape displayed on the display in the outline 
vieW. A cylindrical part 25 is inserted into a bore 27 of a 
block part 26 for assembling the cylindrical part 25 and the 
block part 26. 

[0047] When designing the draWing in Which the cylin 
drical part 25 is inserted into the bore 27, clearance is 
provided betWeen an external periphery of the cylindrical 
part 25 and an internal periphery of the bore 27 according to 
a predetermined measurement for designing, so that the 
cylindrical part 25 can be inserted into the bore 27. Thus, the 
cylindrical part 25 and the block part 26 are displayed in 
detail vieW. The design draWing creation portion 6 calculates 
a diameter R of the cylindrical part 25 according to equation 
(1) 

R=D—2d:tolerance (1) 

[0048] D corresponds to the diameter of the bore 27 of the 
block part 26. The tolerance can be de?ned as the difference 
betWeen the maximum value and the minimum value accept 
able for machining. The design draWing creation portion 6 
creates the detail vieW of the product 11 based on the 
equation (1) as a draWing having a solid shadoWing based on 
the measurement for designing the display as the detail vieW. 

[0049] On the other hand, to display the cylindrical part 25 
and the block part 26 as an outline vieW, the design draWing 
creation portion 6 calculates the diameter R of the cylindri 
cal part 25 according to equation 

R=Drtolerance (2) 

[0050] Thus, the design draWing creation portion 6 con 
structs the cylindrical part 25 being inserted into the bore 27 
by simplifying the detail vieW based on the equation (2) 
When displaying the product 11 on the display in the outline 
vieW. Thus, When displaying the outline portion of the 
product 11 (as shoWn in FIG. 7), the visible outline shoWing 
the external periphery of the cylindrical part 25 and the 
visible outline shoWing the internal periphery of the block 
part 26 and the bore 27 are not shoWn in the outline vieW, 
thus avoiding unnecessary lines. 

[0051] As shoWn in FIG. 2, a temporary structure data 
determination button 28 is provided on the display for 
designing the product 11 and is operable by selecting With 
the mouse. When designing the product 11, the mating 
connection betWeen each of the units is considered. The 
temporary structure data determination button 28 is operable 
for relating to, and isolating, the mating units. 

[0052] FIG. 8 shoWs a determination screen 29 displayed 
on the display of the output device 4 When operating the 
temporary structure data determination button 28. The deter 
mination screen 29 is provided With a plurality of input 
columns 30 for inputting names including symbols, etc. of 
the units and a determination button 31 operated When 
determining the conditions input in the input columns 30. 
The total number of the input columns 30 is not limited to 
three as shoWn in FIG. 8 and may be varied in accordance 
With the number of the units. 

[0053] The designer can input the names of the units to be 
related to each other among the plurality of the units Which 
correspond to the elements of the product 11 in the input 
columns 30. After entries have been input into the input 
columns 30, by clicking the determination button 31 With the 
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mouse, the entry conditions input into the input columns 30 
are determined as the temporary structure data. In this 
embodiment, the unit 13 and the unit 14 are related and the 
unit 15 is unrelated, as shoWn in FIG. 9. 

[0054] After determining the temporary structure data, the 
entire portion of the product 11 is again displayed on the 
display of the output device 4. When the detail button 24 is 
clicked While selecting the unit 14, the simpli?ed vieW 32 
excluding the unit 15 is displayed as shoWn in FIG. 9. That 
is, based on the temporary structure data, the design draWing 
creation portion 6 omits the unit 15, and creates the simpli 
?ed vieW 32 in Which the unit 14 is shoWn in the detail vieW 
as solid shadoWing and the unit 13 is shoWn in the outline 
vieW. Thus, by isolating unrelated portions from the plurality 
of the units, the isolated unit is not displayed on the display. 

[0055] The determination of the temporary structure data 
is practicable not only being carried out as the transaction 
before displaying the simpli?ed vieW, but also after display 
ing the simpli?ed vieW 23. For example, When determining 
the temporary structure data for isolating the unit 15 from 
the other tWo units 13, 14 after displaying the simpli?ed 
vieW 23 shoWn in FIG. 6, the simpli?ed vieW 32 Without the 
unit 15 is displayed as shoWn in FIG. 9, instead of the 
simpli?ed vieW 23 of FIG. 6. 

[0056] FIG. 10 illustrates the control procedure carried 
out by the control device 2 folloWing the draWing display 
program When constructing the simpli?ed vieW 23. 

[0057] In step S100, shape data of the selected part is 
imported. That is, the shape data relating to the part input by 
a user is imported from the part shape database 9. 

[0058] In step S110, the assembly structure data is 
imported. That is, the assembly structure data shoWing the 
relation betWeen each part speci?ed by the user is imported 
from the assembly structure database 10. 

[0059] In step S120, the detail vieW display object is 
imported. That is, the unit selected by the designer to be 
displayed as the detail vieW When creating the design 
draWing is recogniZed as the detail vieW among the plurality 
of the units. 

[0060] In step S130, the construction procedure of the 
simpli?ed vieW 23 is carried out. That is, the simpli?ed vieW 
23 is constructed based on the shape data and the assembly 
structure data so that the unit selected by the designer is 
constructed in the detail vieW and the other units related to 
the detail vieW Which Were not selected are constructed in 
the outline vieW. 

[0061] In step S140, a display procedure to the output 
device 4 is carried out. That is, the simpli?ed vieW 23 is 
displayed on the display of the output device 4 so that the 
user performs the designing (i.e., construction) operation for 
the unit displayed in detail. 

[0062] Accordingly, to this exemplary embodiment, the 
folloWing effects can be achieved. 

[0063] According to the embodiment of the present inven 
tion, the simpli?ed vieWs 23, 32 are displayed by determin 
ing, or generating, the unit selected by the designer as the 
design object in the detail vieW, and the other unselected 
units related to the detail vieW in the outline vieW. Thus, 
When displaying the product 11, the unit to be the object of 
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the design can be easily displayed in the detail vieW. In 
addition, because volume of data relating to rendering the 
unit displayed With the outline is reduced, the entire data 
volume necessary for displaying the product 11 on the 
display is reduced. Moreover, the designer can prevent 
sensitive portions considered as a trade secret from being 
rendered in the outline vieW, thereby ensuring secure pro 
tection of the product 11. 

[0064] First, the entire portion of the product 11 is dis 
played in a detail vieW. Then the procedure for displaying 
the selected unit of the product 11 is displayed in the detail 
vieW and the other unselected units in the outline vieW on the 
display. For simplicity of display to the designer, the product 
11 to be displayed is simpli?ed level by level from the higher 
level by the parting unit. Thus, the designing object of the 
product 11 can be displayed to be simpli?ed level by level 
from a rough level, and the check and the con?rmation of the 
design draWing can be easily performed. 

[0065] According to the exemplary embodiment of the 
invention, the outline vieW is constructed Without consider 
ing clearance, When displaying the outline vieW of the units 
Which include the clearance betWeen each part in an actual 
shape because of the measurement for the designing. That is, 
as shoWn in FIG. 7, although the actual product includes the 
clearance betWeen the external periphery of the cylindrical 
part 25 and the internal periphery of the bore 27 of the block 
part 26, the diameter R of the cylindrical part 25 is displayed 
as the same siZe With the diameter D of the bore 27 When 
displayed in outline vieW. Thus, the visible outline shoWing 
the external periphery of the cylindrical part 25 and the 
visible outline shoWing the internal periphery of the bore 27 
of the block part 26 are omitted for displaying the product 
11 With the simpli?ed outline vieW While avoiding unnec 
essary lines. 

[0066] According to the exemplary embodiment of the 
invention, by determining the temporary structure data, the 
unit of the design object and the other units can be related 
to each other and isolated from each other. Thus, by isolating 
the unrelated portions for the design among the plurality of 
the units constructing the product 11, the unrelated unit is 
not displayed on the display, and the otherWise unselected 
units are no longer dif?cult When constructing the unit to be 
designed. 

[0067] The exemplary embodiments of the construction 
vieW display device, the construction vieW display method 
and the recording media thereof of this invention is not 
limited to the foregoing embodiment and may be modi?ed 
as folloWs. 

[0068] The draWing data is not limited to be constructed 
With the shape data and the assembly structure data. That is, 
the format and content are not limited as long as the data is 
capable of displaying the product structured With the plu 
rality of the parts in a CAD draWing on the display. 

[0069] The relating (or relational) information is not lim 
ited to the assembly construction data. For example, the 
relational information may be the assembly condition data, 
may be determined by the assembly condition data When 
displaying the simpli?ed vieW in the outline vieW. The 
assembly information may correspond to additional input 
data for relating a predetermined unit and other units. The 
existence of a relation may be determined based on the 
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neWly added data. In this case, the units having different 
levels of the assembly structure data can be related each 
other. 

[0070] When displaying a portion of the product 11 in the 
detail vieW and the other portion in the outline vieW, it is not 
limited that the displaying unit is not by the unit. For 
example, the portion to be displayed in the detail vieW is 
dragged using the mouse and by clicking the detail button 
25. Under this condition, the selected portion is displayed in 
the detail draWing, and the other portions are displayed in 
the outline vieW. 

[0071] Although it is mentioned that the detail vieW 
includes the solid shadoWing according to the embodiment, 
it is not limited to this form and the condition of the detail 
vieW can be rendered to any degree capable of rending a 
design. Although it is mentioned that the outline vieW is 
displayed only With visible outlines, according to the fore 
going embodiments, the condition of the outline vieW is to 
be simpli?ed to be displayed to the extent that the unit can 
be recogniZed. 

[0072] When displaying the simpli?ed vieWs 23, 32, it is 
not required that the unit to be displayed as the detail vieW 
be speci?ed by the designer. To the contrary, the unit to be 
displayed in the outline vieW may be speci?ed. 

[0073] The procedure for displaying the simpli?ed vieW is 
not limited to be performed level by level by the parting unit 
in accordance With the operation of the designer until only 
the unit to be the design object of the designer is displayed 
as the detail vieW. By displaying the input screen for 
inputting the unit name (i.e., part name) on the display for 
inputting the unit after the second level of the parting unit, 
for example, the parting unit may display the simpli?ed vieW 
of the second level Without displaying the ?rst level. 

[0074] As shoWn in FIG. 7, although the display is 
controlled by determining the diameter R of the cylindrical 
part 25 inserted into the bore 27 to be the siZe of the diameter 
D of the bore 27 When displaying the outline vieW of the 
portion Where the cylindrical part 25 is inserted into the bore 
27, this procedure may be omitted. The sectional form of the 
cylindrical part 25 and the bore 27 in radial direction may be 
any one of a circle, an oval, a polygon, or the like. The 
assembly object to Which the cylindrical part 25 is 
assembled is not limited to the bore 27 and may be a recess 
portion having a predetermined depth. 

[0075] Although the existence of the relation betWeen the 
unit to be the design object and the other units is determined 
by inputting the temporary structure data, and the unselected 
unit relative to the unit of the design object is omitted When 
displaying the simpli?ed vieW, this procedure is not funda 
mental. 

[0076] The input format of the assembly structure data is 
not limited to the foregoing exemplary embodiments. For 
example, When inputting the assembly structure data, the 
assembling relation data may be input by adding the assem 
bly structure data to the shape data simultaneous With the 
input of the shape data of the part Without inputting the 
assembling relation data With tree structure as shoWn in 
FIG. 3. Likewise, the assembly condition data may be input 
along With the input of the shape data Without opening the 
input screen 18 as shoWn in FIG. 4. 
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[0077] The system for constructing the design drawing is 
not limited to a CAD system. Other systems are applicable 
as long as the drawing is designed With the aid of a 
controller, such as a computer. 

[0078] The recording media is not limited to a CD-ROM 
8. Other medium may include, but is not limited to, a ?oppy 
(R) disc, memory card or any other memory storage device. 

[0079] The object of the design draWing is not limited to 
the product 11 of the foregoing embodiment. The construc 
tion vieW display device 1 can be applied When creating an 
image of various products, such as automobile parts, electric 
appliances, machine tools, toys, etc. 

[0080] The technical scope obtained from the embodiment 
and other examples and the effects thereof Will be explained 
as folloWs. 

[0081] (1) The relating information includes the 
assembly condition data for shoWing the assembly 
condition betWeen parts. The construction device 
carries out the procedure for constructing the unit or 
the part determined by the selective information in 
the detail vieW and the unit or the part related to the 
detail vieW based on the assembly condition data in 
the outline vieW for displaying a design draWing 
thereof on the display device. 

[0082] (2) The relating (or relational) information 
includes the assembly structure data for shoWing the 
assembling relation of the construction vieW object 
hierarchically by the unit or by the part for shoWing 
the assembly condition betWeen parts. The construc 
tion device carries out the procedure for constructing 
the unit or the part determined by the selective 
information in the detail vieW, and the unit or the 
other parts also related to the detail vieW based on the 
assembly structure data in the outline vieW for dis 
playing a design draWing thereof on the display 
device. 

[0083] (3) The relational information includes the 
temporary structure data for determining the exist 
ence of the relation betWeen the units and the parts. 
The construction device carries out the procedure for 
constructing the unit or the part determined by the 
selective information in the detail vieW, for con 
structing the unit or the other parts related to the 
detail vieW based on the temporary structure data in 
the outline vieW. And, for omitting the unit or the part 
unselected and/or unrelated to the detail vieW based 
on the temporary structure data to display a design 
draWing thereof on the display device. 

[0084] (4) The construction device carries out the 
procedure for constructing the unit or the part deter 
mined by the information in the detail vieW and the 
unit or the part related to the detail vieW based on the 
relating information in the outline vieW from the 
higher level by level of the assembling relation data 
shoWing the assembling relation of the construction 
vieW object hierarchically by the unit or by the part. 

[0085] (5) The construction device carries out the 
procedure for constructing the outline vieW by sim 
plifying the draWing by, e.g., determining the diam 
eter of a part assembled to a bore or a recess portion 
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to a diameter of the part or the recess portion When 
constructing the outline vieW of the part assembled 
to the bore or the recess portion of the design 
draWing. 

[0086] (6) The recording media is readable by the 
computer and recorded With the program for carrying 
out each step by the computer. 

[0087] According to the exemplary embodiment of the 
invention, because the unit or the part selected by the 
operator or designer is displayed in the detail vieW, and 
because the unit or the unselected part related to the detail 
vieW is displayed in the outline vieW automatically among 
the design draWings regarding the construction vieW object, 
the draWing Which is the construction object of the operator 
can be easily processed and displayed in the detail vieW. 

[0088] While the invention has been described With ref 
erence to exemplary embodiments thereof, it is to be under 
stood that the invention is not limited to the exemplary 
embodiments or constructions. To the contrary, the invention 
is intended to cover various modi?cations and equivalent 
arrangements. In addition, While the various elements of the 
exemplary embodiments are shoWn in various combinations 
and con?gurations, Which are exemplary, other combina 
tions and con?gurations, including more, less or only a 
single element, are also Within the spirit and scope of the 
invention. 

What is claimed is: 
1. Adisplay system that constructs a draWing of an object 

on a display device With an aid of a computer, comprising: 

a memory that stores draWing data of at least one part of 
the object; 

an input device that receives input conditions used to 
display the draWing on a display screen of the display 
device; and 

a controller that: 

imports selective information input from the input 
device to determine the at least one part of the object 
selected to be displayed in at least one of a detail 
vieW and an outline vieW; 

imports relational information input using the input 
device to determine a relation betWeen parts; 

reads-in the draWing data from the memory; and 

constructs the at least one part of the object selected in 
at least one of the detail vieW and the outline vieW on 
the display device based on the imported relational 
information. 

2. A display system according to claim 1, Wherein the 
relational information comprises: 

assembly condition data that shoWs an assembling con 
dition betWeen the parts of the object, and 

Wherein the controller constructs the at least one part of 
the object selected in the detail vieW and at least one 
part unselected, and related to the detail vieW, in the 
outline vieW on the display device based on the assem 
bly condition data. 

3. A display system according to claim 2, Wherein the 
relational information comprises: 
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assembly structure data that shows an assembling relation 
of at least one part of the object by sub-portions of the 
parts to shoW the assembling condition betWeen the at 
least one part; and 

Wherein the controller constructs the object determined by 
the at least one part selected in the detail vieW and the 
at least one part unselected, and related to the detail 
vieW, in the outline vieW on the display device based on 
the assembly structure data. 

4. A display system according to claim 2, Wherein the 
relational information comprises: 

temporary structure data that determines an existence of a 
relation betWeen the parts, and Wherein the controller: 

constructs the at least one part selected in the detail 

vieW; 

constructs the at least one part unselected, and related 
to the detail vieW, in the outline vieW based on the 
temporary structure data; and 

omits at least one part unselected, and unrelated to the 
detail vieW, from being displayed on the display 
device based on the temporary structure data. 

5. A display system according to claim 1, Wherein the 
relational information comprises: 

assembly structure data that shoWs an assembling relation 
of at least one part of the object by sub-portions of the 
parts to shoW the assembling condition betWeen the at 
least one part; and 

Wherein the controller constructs the object determined by 
the at least one part selected in the detail vieW and the 
at least one part unselected, and related to the detail 
vieW, in the outline vieW on the display device based on 
the assembly structure data. 

6. A display system according to claim 5, Wherein the 
relational information comprises: 

temporary structure data that determines an existence of a 
relation betWeen the parts, and Wherein the controller: 

constructs the at least one part selected in the detail 

vieW; 
constructs the at least one part unselected and related to 

the detail vieW, in the outline vieW based on the 
temporary structure data; and 

omits at least one part unselected, and unrelated to the 
detail vieW, from being displayed on the display 
device based on the temporary structure data. 

7. A display system according to claim 1, Wherein the 
relational information comprises: 

temporary structure data that determines an existence of a 
relation betWeen the parts, and Wherein the controller: 

constructs the at least one part selected in the detail 

vieW; 

constructs the at least one part unselected and related to 
the detail vieW, in the outline vieW based on the 
temporary structure data; and 

omits at least one part unselected, and unrelated to the 
detail vieW, from being displayed on the display 
device based on the temporary structure data. 
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8. A display system according to claim 1, Wherein the 
controller constructs: 

the at least one part selected in the detail vieW; and 

the at least one part unselected, and related to the detail 
vieW, in the outline vieW on the display device based on 
the relational information, Wherein each part of the 
object is made up of numerous portions parsed into 
various levels, and Wherein the controller constructs the 
draWing of the object, level by level, based on assem 
bling relation data. 

9. A display system according to claim 1, Wherein the 
controller constructs the outline vieW of the object by 
reducing unnecessary lines in an outer shape of at least a ?rst 
part that is matingly assembled to a second part When 
constructing the outline vieW. 

10. A display method that constructs a draWing of an 
object With an aid of a computer on a display device, 
comprising the steps of: 

importing selective information input from an input 
device When selecting a portion of the object to be 
displayed in at least one of a detail vieW and an outline 

vieW; 

importing relational information input using the input 
device to determine the relation betWeen the parts; 

reading-in stored draWing data; 

constructing at least one part of the object selected in a 
detail vieW; and 

constructing at least one part of the object unselected, and 
related to the detail vieW, in an outline vieW on the 
display device based on the relating information. 

11. A display method according to claim 10, Wherein the 
relational information comprises assembly condition data 
that shoWs an assembly condition betWeen the parts, the 
method further comprising the steps of: 

constructing the at least one part selected in the detail 
vieW; and 

constructing the at least one part unselected, and related 
to the detail vieW, in an outline vieW on the display 
device based on the assembly condition data. 

12. A display method according to claim 10, Wherein the 
relational information comprises assembly condition data 
that shoWs an assembling relation of the parts of the object 
by levels, further comprising the steps of: 

constructing the at least one part selected in the detail 
vieW; and 

constructing the at least one part unselected, and related 
to the detail vieW, in the outline vieW on the display 
device based on the assembly structure data. 

13. A display method according to claim 10, Wherein the 
relational information comprises temporary structure data 
that determines an existence of a relation betWeen the parts, 
further comprising the steps of: 

constructing the at least one part selected in the detail 
vieW; 

constructing the at least one part unselected, and related 
to the detail vieW, in the outline vieW; and 
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omitting at least one part unselected, and unrelated to the 
detail view, from being displayed on the display device 
based on the temporary structure data. 

14. A display method according to claim 10, Wherein 
constructing the at least one part selected, and the at least 
one part unselected, and related to the detail vieW, based on 
the relational information, is constructed level by level 
based on an assembling relation data hierarchically. 

15. A display method according to claim 10, further 
comprising the step of: 
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constructing the outline vieW of the object by reducing 
unnecessary lines in an outer shape of at least a ?rst part 
that is rnatingly assembled to a second part When 
constructing the outline vieW. 

16. A recording media readable by a computer, Wherein a 
program is recorded on the recording media for carrying out 
each step of the display method according to claim 10 by a 
computer. 


